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Abstract
The difficulty of working conditions and the scope of forestry operations dictate the selection 
of suitable tractors. In areas with the prevailing private, small and fragmented forest property 
structure, the small machines may also be applied. Due to their technical characteristics, their 
scope of operation is often somewhat limited. Nevertheless, these machines can represent a 
reasonable choice for less demanding working conditions. They may be used for thinning 
operations or for assembling small loads, mostly in the downhill skidding operations. In regard 
to the uphill skidding, they may only be applied where the working conditions so allow. The 
test included AGT 835, a small agricultural tractor, featuring basic forestry upgrades. The 
test determined its usability and suitability for working operations according to three factors: 
tractive force, load size and longitudinal skidding incline. The spatial analysis was conducted 
in regard to the suitability of forests, where the AGT 835 tractor could be used. The share of 
forest is shown where the tractor could be successfully applied in accordance with its limita-
tions. The study encompassed only private forests, namely the forest areas featuring terrain 
slope and stand conditions that allow the use of small tractors in the first place. The analysis 
showed a relatively frequent possibility of using small tractors, which are suitable on a small-
scale forest property and which are generally considered as less suitable for forest operations.




nual	cutting	of	3	m3/ha on average (Slovenia Forest 
Service	2012).	This	property	size	and	the	socio-eco-










be	very	useful,	despite	 their	 limitations	 in	 less	de-
manding	working	conditions.
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Apart	from	their	technical	abilities,	the	economic	


















































2. Purpose of the research
Large,	powerful	machinery	is	often	necessary,	par-
ticularly	in	case	of	demanding	working	conditions.	
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tural	 purposes,	 but	 the	 same	 machinery	 when	























































ous	 studies	 have	 not	 addressed	 the	 detailed	
analysis	of	tractive	forces	in	such	machines;
Þ		facts	 and	 information	 representing	 a	 useful	




















Fig. 1 AGT 835 T tractor prepared for the test
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cluded	 only	 private	 forests	 with	 the	 areas	 (forest	
stands)	suitable	for	the	utilization	of	the	analysed	trac-
tor	on	the	basis	of	two	main	factors,	slope	of	terrain	
Fig. 2 Skidding at the most steep skid trail
Table 1 Technical characteristics, farm tractors AGT 835 T
Manufacturer Agromehanika Kranj, Slovenia







Safety frame, front blade, 30 kN winch Krpan, 
wheel chains
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of	 stands,	 suitable	 only	 from	 the	 aspect	 of	 terrain	
slope,	unsuitable	according	to	both	criteria).
5. Research results
5.1 Technical parameters in skidding with the 
AGT 834 T tractor




























































Table 2 Skidding efficiency according to the longitudinal skid trail 
incline and load size
Load size
Incline of the skid trail, %
Up to 10% 11 to 20% Over 20%
No load ü ü ü
0.25 m3, (220 kg) ü ü ü
0.50 m3, (464 kg) ü ü ü
0.75 m3, (657 kg) ü ü ü
1.00 m3, (770 kg) ü ü STOP at 27%
Where:
ü    Tractor traversed the entire skid trail
STOP   Tractor stopped at the specified level of incline due to overload
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Fig. 3 Prior to the measuring test of tractive forces
Fig. 4 Tractive forces on tractor wheels during uphill skidding
Fig. 5 Measurement of pulling forces on the winch of AGT 835 T
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sents	the	actual	resultant	between	its	horizontal	and	


























































Table 3 Efficiency of rolling resistance hf
Section AGT 0.25 m3 AGT 0.50 m3 AGT 0.75 m3 AGT 1.00 m3
To 10% 0.36 0.45 0.58 0.64
11 to 20% 0.23 0.33 0.45 0.49










especially	 in	 the	 top,	 the	steepest	 skid	 trail	 section	





this	topic	(Marenče	2005,	Marenče	and	Košir	2007).	Fig. 6 Horizontal pulling force on the winch
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Fig. 7 Ratios between the total tractive force and the force on the winch
Table 4 Wheel efficiency hk
Section AGT 0.25 m3 AGT 0.50 m3 AGT 0.75 m3 AGT 1.00 m3
To 10% 0.34 0.43 0.53 0.58
11 to 20% 0.22 0.30 0.39 0.42
Over 20% 0.18 0.25 0.32 0.25
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Table 5 Shares of suitable areas according to terrain and stand 
conditions
Region
To 20% 20 to 30%
DBH < 50 DBH ≥ 50 DBH < 50 DBH ³ 50
Alpine 25% 5% 10% 5%
Dinaric 35% 15% 12% 8%
Pannonian 60% 13% 9% 4%
Coastal-Karst 43% 11% 11% 7%
Total 39% 8% 11% 5%
Fig. 8 Slip in relation to the skidding slope and load size
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Fig. 9 Spatial distribution of all suitable areas (dot represents the selected forest stand location)
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